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(54) Ruoroelastomers 

(57) Curable fluoroelastomers comprising in the chain monomeric units formed by a triazlne iodinated derivative 
having general formula: 




(CY'jO).. (CX'j)";. (CT'jO),. (CX'.),.-I 



wherein Y' is independently H, CI, F, CH3, CF3; m' and f are integers selected betw/een 0 and 1 , and m' + 1' = 0 or 1 , 
preferably m' + f = 0 ; p' is an integer and it is equal to 1 when f = 1, or p' = 0; X' is independently H. CI, F. alkyi or per- 
fluoroalkyl C1-C3, preferably F; n' is an integer comprised between 2 and 20. preferably between 4 and 12, more pref- 
erably between 4 and 8. 
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Description 

[0001] The present invention relates to new curable fluoroelastomers by peroxidic way having improved mechanical 
and elastomeric properties combined with improved processability. in particular improved extrudability. 

5 [0002] Various kinds of fluoroelastomers are known in the art, widely used in all those fields where very good elasto- 
meric properties combined with high thermochemical stability are required, For a wide description of such products see 
for instance "Ullmann's Encyclopedia of Industrial Chemistry", vol. AO 1 . pag.41 7-429 (1988, VCH Verlagsgesellschaft). 
[0003] The fluoroelastomer curing can be carried out both by ionic and by peroxide-route. In the former case, to the 
fluoroelastomer suitable curing agents are added (for example polyhydroxylated compounds) combined with acceler- 

10 ants (e.g. tetraalkylammonium, tetraalkylphosphonium phosphoranamine salts). In the peroxidic curing the polymer 
must contain curing sites capable to form radicals in the presence of peroxides. To this purpose cure-site monomers 
containing iodine and/or bromine can be introduced in the polymeric skeleton, as described for example in USP 
4,035,565, USP 4.745,165 and EP 199,1 38, or chain transfer agents containing iodine and/or bromine, which generate 
iodinated and/or bromlnated end groups can be used in the polymerization phase (see for example USP 4,243.770 and 

15 USP 5,173,553). 

[0004] A drawback of the compounds used for the peroxidic curing is their difficult processability. In particular it is well 
known that fluoroelastomers cured by peroxidic way show, compared with those cured by ionic way. worse elastomeric 
properties as shown by the high compression set values. Besides' it is noticed a remarkable mould fouling, which 
decreases the productivity and implies a waste increase. 
20 [0005] The need was therefore felt to have available curable fluoroelastomers by peroxidic way having improved 
mechanical and elastomeric properties combined with an improved extrudability 

[0006] The Applicant has surprisingly and unexpectedly found new curable fluoroelastomers with peroxides, having 
inrproved mechanical and elastomeric properties combined with improved processability, in particular improved extrud- 
ability. 

25 [0007] it is an object of the present invention curable f luoroelastoners with peroxides, having iodine atoms at the ter- 
minal end. comprising in the chain monomeric units formed by a triazine iodinated derivative having general formula: 
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35 




(CV',0).. (CX':)«. (CY'-C)^. (CX'.)p.-I 



(CY'.O).. tCX'0„. (CY',0)... (CX 

(I) 



wherein the CY'2 and CX'2 groups represent carbon atoms bound to two Y' or X' substltuents as defined below; 
Y' can independently be H, CI, F, CH3, CF3; m' and V are integers selected between 0 and 1 , the sum m' + 1' being = 0 
or 1 , preferably m' + 1' = 0 ; p' is an integer and is 0 or 1 . it is equal to 1 when t' = 1 ; X' can independently be H, CI, F, 
40 alkyi or perfluoroalkyl C^-Cs, preferably F; n' is an integer in the range 2-20, preferably 4-12, more preferably 4-8. 

[0008] The preferred compounds of formula (1) are those wherein m' = t' = p' = 0 ; n' is comprised between 4 and 8; 
X' = F 

[0009] The unit amount in the chain of the triazine iodinated derivatives is generally in the range 0.01-1 .0 moles, pref- 
erably 0.03-0.5 moles, still more preferably 0,05-0.2% moles per 100 moles of the other monomeric units forming the 
45 polymer. 

[001 0] It has been found by the Applicant that the presence in the chain of the triazine iodinated derivative of general 
formula (I) allows to obtain polymers having a very narrow molecular weight distribution, determined by GPC. Without 
to be bound to any theory, the Applicant keeps that this parameter is the important one to obtain an improved extruda- 
bility. 

so [0011] It has been unexpectedly found that the new polymers besides an improved processability and extrudability, 
show a combination also of improved mechanical and elastomeric properties, in particular lower compression set. 
[001 2] The fluoroelastomer base structure can be in particular selected from the following classes of copolymers with 
two or more monomers: 

55 (1) VDF-based copolymers, wherein VDF is copolymerized with at least one comonomer selected from the follow- 
ing: perfiuoroolefins C2-C8. such as tetrafluoroethylene (TFE), hexafluoropropene (HFP); chloro- and/or bromo- 
and/or iodo-fluoroolefins C2-Cg, such as chlorotrrfluoroethylene (CTFE) and bromotrrfluoroethylene; (per)fluoro- 
alkylvinylethers (PAVE) CF2=CFORf. wherein Rf is a (per)fluoroaIkyl Ci-Ce. for exanple trifluoromethyl, bromodif- 
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luoromethyl, pentafluoropropyl; perfluoro-oxyalkylvlnylethers CF2=CF0X, wherein X is a perfluoro-oxyalkyi C-i-Cij 
having one or more ether groups, for example perfluoro-2-propoxy-propyl; non fluorinated olefins (Ol) C2-Cs, for 
instance ethylene and propylene; 

(2) TFE-based copolymers, wherein TFE is copolymerized with at least a comonomer selected from the following: 
£ (per)fluoroalkylvinylethers (PAVE) CF2=CFORf, wherein Rf is as above defined; perfluorooxyalkylvinylethers 

CF2=CFOX, wherein X is as above defined; fluoroolefins C2-C8 containing hydrogen and/or chlorine and/or bro- 
mine and/or iodine atoms; non fluorinated olefins (Ol) C2-C8. 

[001 3] Preferably the invention f luoroelastomers contain perfiuorinated monomers, and preferably the base structure 
TO of said fluoroelastomers is selected irom the copolymers of class (2), wherein TFE is polymerized with one or more per- 
fiuorinated comonomers as above indicated. 

[0014] Within the classes defined above, the preferred compositions of the monomers forming the fluoroelastomer 
base structure are the following: 

15 (a) VDF 45-85%. HFP 15-45%. TFE 0-30%; (b) VDF 50-80%, PAVE 5-50%. TFE 0-20%; (c) VDF 20-30%, Ol 10- 

30%, HFP e/o PAVE 18-27%. TFE 10-30%; (d) TFE 50-80%. PAVE 20-50%; (e) TFE 45-65%. Ol 20-55%, VDF 0- 
30%; (f) TFE 32-60%, Ol 10-40%. PAVE 20-40%: (g) TFE 33-75%. PAVE 15-45%, VDF 5-30%. 

[001 5] Specific compositions particularly preferred are the following: 

20 

- (d) TFE 50-80%. PAVE 20-50%; 

- (g) TFE 33-75%. PAVE 15-45%. VDF 5-30%. 

[001 6] The fluoroelastomers optionally comprise also monomeric units deriving from a bis-olef in having general Ibr- 

25 mula: 



R1R2 C = C -Z- C = CR^Re (II) 




wfherein: 

35 R^, R2, R3, R4, R5. Rg. equal to or different from each other, are H or alkyls C1-C5: 

Z is an alkylenic or cycloalkylenic C1-C18 radical, linear or branched, optionally containing oxygen atoms, preferably 
at least partially fluorinated, or a (per)fluoropolyoxyalkylene radical. 

[0017] In formula (II), Z is preferably a perfluoroalkylene C4-C12 radical, while R-i, R2. R3, R4, R5. Re are preferably 
40 hydrogen. 

[0018] When Z is a (per)fluoropolyoxyalkylene radical, it has preferably th formula: 

-(Q)p-CF20-(CF2CF20)n,(CF20)n-CF2-(Q)p- (111) 

45 wherein: Q is an alkylene or oxyalkylene C^-C-io radical; p is 0 or 1 ; m and n are integers such that the nVn ratio is in 
the range 0.2-5 and the molecular weight of said (per)fluoropolyoxyalkylene radical is in the range 500-10,000. prefer- 
ably 1 ,000-4,000. Preferably Q is selected from: -CH2OCH2- ; -CH20(CH2CH20)sCH2-, s is an integer from 1 to 3. 
[001 9] The formula (II) bis-olef ins wherein Z is an alkylene or cycloalkylene radical can be prepared according to what 
described, for example, by I.L. Knunyants et al in Izv. Akad. Nauk. SSSR, Ser. Khim., 1964(2). 384-6. while the bis-ole- 

50 fins containing (per)fluoropolyoxyalkylene sequences are described in USP 3,810,874. 

[0020] The unit amount in the polymeric chain deriving from such bis-olef ins is generally in the range 0.01 -1 .0 nrK>les, 
preferably 0.03-0.5 moles, still more preferably 0.05-0.2% nnoles per 100 moles of the other above mentioned mono- 
meric units forming the polymer base structure. 

[0021] The fluoroelastomers object of the present invention are curable by peroxidic way, wherefore they, in addition 
55 to the iodinated end groups deriving from the triazine derivative, can optionally contain in the chain iodine and/or bro- 
mine atoms. The introduction of such Iodine and/or bromine atoms can be achieved by addition, in the reaction mixture, 
of brominated and/or iodinated cure-site comonomers, such as bromo- and/or iodo-olef ins having from 2 to 1 0 carbon 
atoms (as described for example in USP 4,035,565 and USP 4,694,045), or iodo- and/or bromo-fluoroalkylvinylethers 
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(as described in USP 4,745,165, USP 4,564,662 and EP 199.138), in such amounts wherefore the cure-site comono- 
mers content in the final product is generally in the range 0.05-2 moles per 100 nnoles of the other base monomeric 
units. 

[0022] The process for preparing the fluoroelastomers object of the presenet invention can be carried out by copoly- 
merization of the monomers in aqueous emulsion according to well known methods in the art, in the presence of radical 
initiators (for example alkaline or ammonium persulphates, perphosphates. perborates or percarbonates) optionally in 
association with ferrous, cuprous or silver salts, or of other easily oxidable metals. In the reaction medium also various 
surfactants are usually present, among which the fluorinated surfactants of formula R{2-X2" M* 

are particularly preferred, wherein is a (per)f luoroalkyi chain C5-C16 or a (per)f luoropolyoxyalkyiene chain. X2 " is - 
COO" or -SO3', M"^ is selected from: H"^. NH4"^, alkaline metal ion. Among the most commonly used, ammonium per- 
fluorooctanoate. (per)fluoropolyoxyalkylenes ended with one or more carboxylic groups, etc., can be mentioned, 
[0023] The triazine derivative (I) amount to be added to the reaction mixture depends on the amount which must be 
present in the final product, considering that at the low amounts foreseen according to the present invention practically 
the triazine derivative present in the reaction medium conrpletely enters into the chain. , 

[0024] The fluoroelastomer is isolated, when the polymerization is over, with conventional methods such as coagula- 
tion by addition of electrolytes or by cooling. 

[0025] Alternatively to the emulsion polymerization, the polyymerizatlon can be carried out In bulk or in suspension, 

in an organic liquid where a suitable radical initiator is present, according to well known techniques. 

[0026] The polymerization is generally carried out at temperatures in the range 25-150**C. under pressure up to 10 

MPa. 

[0027] The preparation of the fluoroelastomers of the present invention is preferably carried out in aqueous emulsion 
in the presence of a perfluoropolyoxyalkylene emulsion, dispersion or microemulsion, according to USP 4,789,717 and 

USP 4,864.006- 

[0028] The curing by peroxidic route of the invention fluoroelastomers to obtain cured fluoroelastomers Is carried out 
accordig to known techniques, by addition of a peroxide capable to generate radicals by heating. Among the most com- 
monly used there are dialkylperoxides. such as for instance di-tertxjtyl-peroxide and 2.5-dimethyl-2.5-di(terbutylper- 
oxy)hexane; dicumyl peroxide; dibenzoyi peroxide; diterbutyl perbenzoate; dl[1 .3-aimeiliyI 3 
(terbutylperoxy)butyl]carbonate. Other peroxidic systems are described, for example, in EP 136,596 and EP 410,351 . 
[0029] To the curable fluoroelastomer compound other additives are then optionally added, such as: 

(a) curing coagents, in amouns generally in the range 0.5-10%, preferably 1-7%, by weight with respect to the pol- 
ymer; among them those commonly used are: triallyl-cyanurate; trial lyl-isocyanurate (TAIC); trls(dia!lylamlne)-s-trl- 
azine; triallylphosphite; N,N-diallyl-acrylamide; N,N-,N',N'-tetraallyl-malonamide; trivinyl-isocyanurate; 2.4,6- 
trivinyl-methyltrisiloxane; N. N*bisallylt>icyclooct-7-ene-disuccinimide (BOSA) ; bis olefin of formula (1), triazines hav- 
ing general formula 



40 



45 



CH, = CH(X' ,C) 




(CX'.)^,CH=CH. 



(IV) 



(CX'2)„'CH=CH. 



wherein CX'2, X' and n' are as above defined in formula (I). 

Preferably in formula (IV) n' is comprised between 4 and 8; TAIC is particularly preferred; 

(b) a metal compound, in amounts in the range 1-15% by weight, prefrably 2-10%. with respect to the polymer, 
so selected from divalent metal oxides or hydroxides, such as for instance Mg. Zn, Ga or Pb, optionally associated with 

a monovalent or bivalent metal salt of an organic or inorganic weak acid, such as for instance Ba, Na, K, Pb, Ca 

stearates. benzoates. carbonates, oxalates or phosphites; 

(c) mineral fillers such as carbon black, barium sulphate, PTFE with a particle diameter lower than 300 nm. prefer- 
ably lower than 100 nm, still more preferably from 30 to 70 nm. etc.; PTFE having 30-70 nm sizes is preferably 

55 used; alternatively to polytetrafluoroethylene (PTFE). TFE plastomeric polymers, for example TFE polymers mod- 
ified with amounts from 0.01 % to 1 0% by moles, preferably from 0.01 to 4% by moles of a vinylether, preferably per- 
fluoromethylvlnylether, perfluoroethylvinyl ether, perfluoropropylvinylether can be used; preferred plastomeric 
polymers are the TFE ones modified with MVE; 
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(d) other conventional additives, such as thickeners, pigments, antioxidants, stabilizers and the like. 

[0030] It is also possible to use mixed curing systems, both ionic and peroxidic, as described in EP 136.596. 
[0031] The Applicant has found that the invention fluoroelastomers show besides an improved extrudability also a 
5 very good processability. which allows to obtain a higher productivity and reduction of the processing wastes. 

[0032] With the fluoroelastomers of the present invention it is possible to prepare manufactured articles as fuel hoses, 
0-rings, shaft seals, gaskets, etc.. preferably fuel hoses having improved compression set and a very good aspect of 
the extruded product (Garvey rating). 

[0033] The triazine derivatives of formula (I) can be prepared according to EP 860.436. herein incorporated by refer- 
jo ence. starting from compounds of formula l-(CX 2-CY'20)m -(CX 2)n'+i-m-l. wherein the CY 2 and CX 2 groups. X'. Y\ m', 
n' are as above defined in formula (I). 

[0034] The present invention will be better illustrated by the following working examples, which have a merely indica- 
tive purpose but not limitative of the scope of the invention itself. 

75 EXAMPLE 1 

CHARACTERIZATION 

EXAMPLE la 

20 

Molecular Weight Determination bv GPC 

[0035] Average nolecular weights Mn (number). Mw (weight), and Mz were determined by GPC, using a column 
series Ultrastyragel®. termostatted at 35<*C, using tetrahydrofuran as eluent and a Rifractive Index detector. 

25 

EXAMPLE lb 

Mooney Viscosity ML(1+10') Determination 

30 [0036] Mooney Viscosity ML(1+10') was determined according to the ASTM D1646 method at a temperature of 
121 **C. 

EXAMPLE 1c 

35 Curing Curve Determination 

[0037] Curing curve on fluoroelastomer obtained according to Examples 2 and 3, hereinafter described, was deter- 
mined by Oscillating Disk Rheometer (ODR) (Model 100 S) by Monsanto, according to the ASTM D2084-81 method, 
operating at 177°C with an oscillation annplitude of 3*. 
40 [0038] Data are listed in the Tables: 

ML (lower torque); MH (higher torque); 1^2 (time required for a torque increase of 2 Ib.in over ML) ; tgso (time 
required for a torque increase of 50 Ib.in over ML); fgo (time required for a torque increase of 50% and 90%, respec- 
tively). 

45 

[0039] On the cured product 

compression set on O-ring at 200**C for 70 hrs after post-curing at 200*9 ^ (ASTM D395); 
mechanical properties of post-curing at 200*C for 8 hrs (ASTM D412-83) 

50 

were determined and are listed in the Tables. 
EXAMPLE Id 
55 Garvev Rating Determination 

[0040] Garvey rating was determined according to the ASTM D2230-78 method. 



5DOCID: <EP 0979832A1J_> 



EP 0 979 832 A1 



EXAMPLE 2 

Fluoroeiastomer svntesis according to the invention bv monomer polymerization in the presence of a triazine iodinate 
derivative 

5 

[0041] In a 5 I autoclave, equipped with a stirrer working at 630 rpm, 3.5 I of demlneralized water and 182 ml of per- 
fiuoropolyoxyalkylene microemulsion, were introduced, after evacuation. The microemulsion was previously prepared 
by mixing: 

10 - 39.3 ml of a perf luoropolyoxyalkylene with an acid end group of formula: 

CF3O(CF2-CF(CF3)O)n(CF2O)mCF2CO0H 

wherein m/n = 10 , having average molecular weight of 600; 
15 ' 39.3 ml of an NH4OH aqueous solution at 30% by volume: 
78.8 ml of demlneralized water; 
24.4 ml of Galden® D02 of formula : 



20 



25 



CF30(CF2-CF(CF3)0)n(CF20)„CF3 

wherein m/n = 20 , having average molecular weight of 450. 

[0042] The autoclave was then heated to 80°C and maintained at such temperature for the whole reaction. The fol- 
lowing monomer mixture was then fed: 



30 



vinylidene fluoride (VDF) 
hexafluoropropene (HFP) 
tetrafluoroethylene (TFE) 



47.5% by moles 
45 % by moles 
7.5% by moles 



35 



just to bring the pressure up to 21 bar. 

0.1 75 g of amonium persulphate (APS) as initiator; 
1 4.3 g of the triazine derivative of formula (V): 



40 



o 



45 



(V) 



so 



were then introduced into the autoclave. 



55 



[0043] The pressure of 21 bar was maintained constant during the whole polymerization course by feeding a mixture 
composed by: 



VDF 70% by moles 
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HFP 


19% by moles 


TFE 


11% by moles 



[CXm] After 280 minutes of reaction, the autoclave was cooled, the latex discharged. 450 g/l of product having poly- 
mer Mooney viscosity. ML(1+10) at 121 "C, equal to 40, vi^ere thus obtained. The iodine percentage in the polymer is 
equal to 0.2% by weight. The molar composition determined by F-NMR is the following: 
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VDF 


71 %by moles 


HFP 


17.57© by moles 


TFE 


1 1.5% by moles 
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[0045] The obtained latex was coagulated, dried and then cured by peroxidic process. Characteristics of the polymer 
and of the cured compound are listed in Tables 1 and 2. 

[0046] Specifically it is noted that the invention fluoroelastomer shovy^ a very narrow molecular weight distribution 
(Table 1) and Garvey rating and compression set more favourable values when referred to the comparison fluoroelas- 
tomer (Table 2). 

EXAMPLE 3 (comparative) 

Fluoroelastomer svntesis according to the pri or art bv polymerizing the monomers in the amount foreseen in the previ- 
ous Example 1 in the presence of an aliphatic diiodinate derivative 

[0047] Following the same procedure described for the polymerization 1 , a polymer of the same kind was prepared 
wherein a diiodinate derivative was used in an amount based on the iodfne moles equivalent to those of the triazine 
derivative of Example 1 . 

[0048] The 1 ,6-diiodoperfluorohexane amount was of 9.8 g. 

[0049] After 210 minutes of reaction, the autoclave was cooled, the latex discharged. 441 g/l of product having poly- 
mer Mooney viscosity, ML(1+10) at 121*C. equal to 44, were thus obtained. The iodine percentage in the polymer Is 
equal to 0.2% by weight. The molar composition determined by NMR is the following: 



40 



VDF 


70.5% by moles 


HFP 


18.0% by moles 


TFE 


11.5% by moles 



45 [0050] The obtained latex was coagulated, dried and then cured by peroxidic process. Characteristics of the polymer 
and of the cured compound are listed in Tables 1 and 2. 



so 
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TABLE 1 



EXAMPLE 


2 




Averaae molecular 
weiahts (method GPC) 






and DolvdisDersitv 


MnX 10"2 


116 


120 


Mw X 10"^ 


220 


276 


Mz X 10-^ 


400 


552 


Mw/Mn 


1.9 


2.3 



comparative 
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25 



30 



35 



40 



45 



SO 
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TABLE 2 





EXAMPLE 


2 


3('> 


5 


Comoound composition 








Polymer (g) 


100 


100 




Luperco^^> 101 XL (phr) 


2 


2 


10 


Drlmix^") TAIC (phr) 


4.5 


4,5 




2nO (phr) 


4 


4 




Akrochem blue 602C (phr) 


0.3 


0,3 


15 


BaS04 (phr) 


35 


35 


Tremin 283 600 Est (phr) 


35 


35 




Comoound characteristics 






20 


*ODR 177*C arc 3, 12' (ASTM 02084- 
81) 








ML (pounds • inch) 


10 


12 




MH (pounds • inch) 


108 


95 




ts2'(sec) 


45,5 


57 


25 


ts50 (sec) 


78,5 


90 




t 90 (sec) 


100 


130 




Extrudibilitv tests ^ASTM D-2230-78^ 














30 


Flow rate fo/min) f Method 








Garvev ratina ^Method A Svstem 


10 


7 




After Dost-curina in stove at 230°C for 








24 hrs characteristics 
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'MECHANICAL PROPERTIES 
( ASTM D412-83) 








Modulus at 100% (MPa) 


5.0 


3.5 




Stress at break (MPa) 


20.6 


19.0 


40 


Elongation at break (%) 


299 


320 




Hardness Shore A (points) 


73 


67 


45 


^COMPRESSION SET at 200''C for 70 
hrs (ASTM D395 Method B) 






0-ring214 (%) 


44 


54 


f*' comparative 



50 Claims 

1. Curable fluoroelastoners with peroxides, having iodine atoms in terminal position, comprising in the -chain mono- 
meric units formed by a triazine iodinated derivative having general formula: 

55 
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I~ (X',C),. (OY'.C),. ;X',C).. (OYSC).>y-^_\^ (CY',0).. (CX',)^. (Cf X),. (CX',),.-I 

N^^N (I) 



(CY'.O).. (CX'2)„. (CY^O),. {CX',),.-! 



wherein the CY'2 and CX'^ groups represent carbon atoms bound to two Y* or X substituents; Y' can independently 
be H, CI, F, CH3, CF3; m' arxd t' are integers selected between 0 and 1, m' + f = 0 or 1 . preferably m" + 1' = 0 ; p' is 
an integer and is 0 or 1, it is equal to 1 when t' = 1; X' is independently H, CI, F, alkyi or perfluoroalkyi C1-C3, pref- 
erably F; n* is an integer in the range 2-20, preferably 4-12, more preferably 4-8. 

2. Ftuoroelastomers according to claim 1 wherein the preferred compounds of formula (I) are those in which 
m* = f = p' = 0 ; n' is in the range 4-8; X' = F. 

3. Fluoroelastomers according to claims 1 and 2 wherein the unit amount in the chain of the triazine iodinated deriv- 
20 atives is in the range 0.01 -1 .0 moles, preferably 0.03-0.5 moles per 1 00 moles of the other monomeric units forming 

the polymer. 

4. Fluoroelastomers according to claims 1 -3 wherein the f luoroelastomer base structure is selected from the following 
classes of copolymers: 

25 

(1) VDF-based copolymers, wherein VDF is copolymerized with at least a comonomer selected from the fol- 
lowing: perfluoroolefins C2-C8: chloro- and/or bromo- and/or iodo-fluoroolefins C2-C3: (peiyfluGrodllr/lvi 
nylethers (PAVE) CF2=CFORf. wherein Rf is a (per)fluoroalkyl CrCe: perffuorooxyalkylvinyl ethers CF2=CFOX. 
wherein X is a perfiuorooxyalkyi ci'^i2 having one or more ethereal groups; non fluorinated olefins (Ol) C2-C8; 
30 (2) TFE-based copolymers, wherein TFE is copolymerized with at least a comonomer selected from the follow- 

ing: 

(per)fiuoroalkylvinylethers (PAVE) CF2=CF0Rt, wherein Rf is as above defined; perf I uorooxyalkylvi nylethers 
CF2=CFOX, wherein X is as above defined; fluoroolefins C2-C3 containing hydrogen and/or chlorine and/or 
bromine and/or iodine atoms; non fluorinated olefins (OI) C2-C8. 

35 

5. Fluoroelastomers according to claim 4 wherein the preferred compositions of the monomers forming the basic 
structure of said fluoroelatomers are the following: (a) VDF 45-85%, HFP 15-45%. TFE 0-30%; (b) VDF 50-80%, 
PAVE 5-50%. TFE 0-20%; (c) VDF 20-30%. Ol 10-30%, HFP e/O PAVE 18-27%. TFE 10-30%; (d) TFE 50-80%, 
PAVE 20-50%; (e) TFE 45-65%. Ol 20-55%, VDF 0-30%; (f) TFE 32-60%. Ol 10-40%. PAVE 20-40%; (g) TFE 33- 

40 75%. PAVE 15-45%, VDF 5-30%. 

6. Fluoroelastomers according to claim 5 wherein the monomer compositions are the following: (d) TFE 50-80%, 
PAVE 20-50%; (g) TFE 33-75%. PAVE 15-45%. VDF 5-30%. 

45 7. Ruoroelastomers according to claims from 4 to 6 wherein the f luoroelastomer base structue is selected from the 
copolymers of class (2). 

8. Ruoroelastomers according to claims from 4 to 7 formed by perfluorinated monomers. 

so 9. Fluoroelastomers according to claims 1-8, comprising monomeric units deriving from a bis-olefin having general 
formula: 



R1R2 C = C -2- C = CRgRg (II) 
R3 R4 
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Ri. FI2, R3, R4, B5, Rg, equal to or different from each other, are H or alkyls C^-Cs; 

Z is an alkylene or cycloalkylene Ct-Cis radical, linear or branched, optionally containing oxygen atoms, pref- 
erably at least partially f luorinated, or a (per)f luoropolyoxyalkylene radical. 

10. Fluoroelastomers according to claim 9 wherein in formula (M), 2 is a perfluoroalkylene C4-C12 radical, and R-(, R2. 
R3. R4. R5. Re SI'S f^ydrogen. 

1 1 . Fluoroelastomers according to claim 9 wherein 2 is a (per)f luoropolyoxyalkylene radical, having the formula: 

-(Q)p-CF20-(CF2CF20)^(CF20)n-CF2-(Q)p- (Ml) 

wherein: Q is an alkylene or oxyalkylene Ci-Cio radical; p is 0 orl ; m and n are integers such that the m/n ratio is 
in the range 0.2-5 and the molecular weight of said (per)f luoropolyoxyalkylene radical is in the range 500-10,000. 

12. Fluoroelastomers according to claims 9-1 1 , wherein the unit amount in the chain deriving from such bis-oelfins is 
in the range 0.01-1 .0 moles per 100 moles of the other basic monomeric units. 

13. Fluoroelastomers according to clams 1-12 cured by peroxidic way 

14. Fluoroelastomers according to claim 13 wherein in the curing blend are added: 

25 (a) curing coagents. in amounts generally in the range 0.5- 10%. preferably 1 -7%. by weight with respect to the 

polymer selected from: triallyl-cyanurate; triallyl-isocyanurate (TAIC); tris(diallylamine)-s-triazlne; triallylphos- 
phrte; N.N-diallyl-acrylamide; N.N.N'.N'-tetraallyl-malonamide; trivinyl-isocyan urate; 2.4.6-trivinyl-methyltrisi- 
loxane; N.N -bisallylbicyclo-ocl-7-ene-disuccinimide (BOSA); bis olefin of formula (I), triazines having general 
formula 
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(IV) 




(CX'2)„'CK=CH, 



wherein CX'2, X' and n' are as above defined in formula (I). 

(b) a metal compound, in amounts in the range 1-15%, by weight with respect to the polymer, selected from 
divalent metal oxides or hydroxides, optionally associated with a monovalent or bivalent metal salt of an 

45 organic or inorganic weak acid; 

(c) mineral fillers selected from cartx>n blacK barium sulphate, PTFE with a particle diameter lower than 300 
nm; optionally TFE polymers modified with amounts from 0.01% to 10% by moles of a vinylether; 

(d) conventional additives, such as thickeners, pigments, antioxidants, stabilizers. 

so 1 5. Fluoroelastomers according to claim 14 wherein the component (c) is PTFE, optionally TFE polymers modified with 
amounts from 0.01% to 10% by moles of a vinylether, with a particle diameter in the range 30-70 nm. 

1 6. Use of the fluoroelastomers of claims 1 -1 5 for the preparation of manufactured articles such as fuel hoses. 0-rings, 
shaft seals, gaskets. 

55 

17. Use of the fluoroelastomers according to daim 16 for the preparation of fuel hoses. 

18. Process for obtaining fluoroelastomers of claims 1-12 wherein the monomer polymerization is carried out in aque- 
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ous emulsion, in bulk or in suspension. 

1 9. Process for obtaining f luoroelastomers according to claim 18 wherein the monomer polymerization is carried out in 
aqueous emulsion in the presence of a perfluoropolyoxyalkylene emulsion, dispersion or microemulsion. 

5 

20. Process for obtaining f luoroelastomers according to claim 19 wherein the monomer polymerization is carried out in 
perfluoropolyoxyalkylene microemulsion. 
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